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Abstract: To effectively manage environmental health risks, stakeholders often need to act collectively.
Stakeholders vary in their desire to act due to many factors, such as knowledge, risk perception,
interests, and worldviews. Understanding their perceptions of the issues at stake is crucial to support
the risk governance process. Even though concern assessment is a pivotal element of risk governance,
few tools for rapid assessment are reported in the literature. We tested a rapid and relatively cheap
approach, taking the Dutch debate on Intensive Animal Production Systems (IAPS) and health as an
example. Dutch policy-oriented publications on IAPS and health and ten semi-structured in-depth
interviews with a variety of stakeholders were analyzed to identify stakeholders and concerns
involved in the Dutch debate about IAPS and health. Concerns were mapped and a stakeholder
network was derived. Three classes of concerns were recognized in the discussions about IAPS and
health: concerns related to health risks, concerns regarding the activity causing the risks (IAPS),
and concerns about the process to control the risks. The notions of ‘trust’ and ‘scientific uncertainty’
appeared as important themes in the discussions. Argumentation based on concerns directly related to
health risks, the activity causing the risk (IAPS), and its risk management can easily become muddled
up in a societal debate, limiting the development of effective action perspectives. Acknowledging
these multiple stakeholder concerns can clarify the positions taken by stakeholders and allow for
more and other action perspectives to develop.
Keywords: stakeholders; perceptions; public health; environmental hazards; animal husbandry;
risk governance
1. Introduction
Environmental health risks are seldom ‘simple’ risks. Simple risks are risks for which the cause
and consequences are known, no large uncertainties limit our knowledge, and most stakeholders
agree about cause, effect, and best management strategy. There is little interpretative or normative
ambiguity [1]. The traditional approach to risk assessment (chances of occurrence multiplied by
impact), risk management, and risk communication is sufficient. However, many environmental
health risks can be determined as ‘systemic risks’: multi-dimensional problems operating as part of
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more wide-ranging physical, social, economic, and political domains, embedded in a high degree
of uncertainty and ambiguity [1]. Risk assessment and management of environmental health risks
can be challenging due to multiple risk factors, multiple exposures, and multiple health effects
embedded in a context of social, economic, legal, and cultural systems. There can be substantial
scientific uncertainties (e.g., limited scientific evidence about exposure or health risks) and different
views about the main values involved causing ambiguity (e.g., risk assessment and management as
part of responsible entrepreneurship versus risk assessment and management through governmental
regulations). Environmental health risks can transcend different spatial and administrative scales
(from local to transnational), and may be characterized by long delay periods between cause and
effect (e.g., the emergence and spread of pollutants, toxic substances, or resistant microbes). “Issues of
fairness and environmental justice, visions of future technological developments, and societal change
and preferences for desirable lifestyles and community life have a major role in those [systemic]
debates” [2].
The framework proposed by the International Risk Governance Council stresses the importance of
integrating scientific, economic, social, and cultural aspects of risks in the risk assessment stage. It also
proposes the inclusion of stakeholders in the risk assessment and risk management activities [1–3].
In The Netherlands, the value of this approach is acknowledged by the major scientific advisory
boards: the reports of the National Institute for Public Health and the Environment ‘Dealing sensibly
with risks’ (‘Nuchter omgaan met risico’s) [4] and ‘A scan of the safety and quality of our habitat’
(‘Een scan van de veiligheid en kwaliteit van onze leefomgeving’) [5]; ‘Uncertain safety: allocating
responsibilities for safety’ (‘Onzekere veiligheid’) from the Scientific Council for Government Policy [6]
and the reports ‘Prudent precaution’ (‘Voorzorg met rede’); and ‘Health risks of animal husbandry’
(‘Gezondheidsrisico’s rond veehouderijen’) from the Health Council [7,8].
Risk assessment integrating scientific, economic, social, and cultural aspects of risks includes
framing the issues at stake and assessment of stakeholder concerns as a basis for deliberate stakeholder
involvement [1,3,9–11]. Concern assessment and ‘framing the issues at stake’ acknowledges the
fact that several problem perspectives and risk attitudes can exist at the same point in time. It is
challenging to assess concerns, frames, and risk perception as it entails many factors, such as
psychological and cultural factors, desire to influence risks (including application of the precautionary
principle), and feelings about distributive justice of risks (fairness) [10,12–17]. Scientific literature
differentiates between expert and lay risk perceptions. However, in systemic risks (risks that require
multi-disciplinary action to assess and mitigate them), it can be difficult to determine who is an
expert and who ‘only’ has a lay perspective. Also, scientific experts envision the issues at stake and
consequently their cause and action perspectives differently by definition. Scientific uncertainties can
easily become the focus with (perceived) scientific controversy triggering further societal debate.
Contrary to the development of methods for technical risk assessment (e.g., multidisciplinary
statistical or exposure models), there are yet no validated ‘best’ tools and standard procedures
to investigate societal or stakeholder concerns in a debate about environmental health risks.
Where different indicators for e.g., disease burden, economic impact, or policy performance exist,
indices for perceptions (and acceptability) of risk are currently lacking [18]. This is all the more
surprising, considering the recognized influence of stakeholders in crisis management [19] and
crisis communication [20,21]. Several frameworks and qualitative techniques can be adapted
to particular circumstances to elicit arguments, perceptions, beliefs, emotions, and values of
stakeholders [3,13,22–27]. The framework of the Health Safety Executive [13,27], further developed by
Mansfield et al. [28] has our particular interest, as it assumes that societal concerns appear to be about
risk-related issues, but are also frequently driven by other ulterior concerns or interests: concerns
with substance-derived origins, value-derived origins, process-derived origins, or stakeholder-derived
origins. This meets our day to day observations in the assessment of environmental health risks.
In summary: the development of tools for rapid stakeholder- and concern assessment is important
to effectively and efficiently achieve support for (collective) decision-making. This is especially
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important during crises and societal debates when concerns can become more pronounced and new or
dormant stakeholders can become very active in mobilizing particular interests. Therefore, the aim
of this project is to explore stakeholder concerns in an ambiguous societal debate using a rapid and
relatively low-budget approach.
We took the Dutch debate about the health risks of Intensive Animal Production Systems (IAPS)
as, a perfect example of a systemic risk for which stakeholder- and concern assessment is highly
recommended [1].
Scientific evidence on the relationship between IAPS and health in The Netherlands recognizes
potential health effects of (resistant) microbes (causing outbreaks, complicated infections and
depletion of the arsenal of effective antimicrobial drugs), gaseous and particulate pollutants
including endotoxines (related to respectively exacerbations of asthma and chronic obstructive
pulmonary disease, allergies, and airway hyperreactivity), pollution of the local environment, odour,
and psychological effects of living in an industrialized area [29–33]. The relative impact of IAPS
on health in The Netherlands in comparison with other environmental health risks (living along
highways, industrial areas, etc.) is unknown. The relevance of international studies is limited due to
differences in husbandry systems and the exceptionally high combined density of animals and people
in The Netherlands.
Many stakeholders, acting at local, national, and international levels, are involved in the
societal discussion about the future of IAPS. The Netherlands has a long-standing tradition of
animal farming. Many have economically benefited from animal husbandry, and farming has
contributed to the development of the Dutch landscape. Current economic incentives drive the
concentration of animals and farms, sometimes leading to so-called megafarms, with, for example
in The Netherlands, >200,000 chickens or hens or >7500 hogs or holdings. These farms develop
amidst communities. The societal debate is fed by the feeling of inhabitants in these communities
that they have little influence on these developments. A large Q-fever outbreak (2007–2011) and the
emergence of pathogens resistant to antibiotics with animal origin have accelerated and heated the
debate. The Q-fever outbreak (2007–2011) caused more than 4000 reported patients. Over 280 patients
developed chronic Q-fever and 20% of the reported patients suffer from Q-fever Fatigue Syndrome.
Over 70 patients died, probably due to Q-fever-related complications [34–36]. Over 50,000 pregnant
dairy goats were culled. A regional multi-disciplinary stakeholder platform and a patient-organization
were established. Involved costs in the outbreak exceeded at least 161–336 million euro [37,38].
Governance of the Q-fever outbreak was controversial [39–41].
Since the Q-fever outbreak, experts and lay-people publicly attribute several health risks to IAPS.
Risk managers face the challenge to decide on balanced regulations and possible interventions to limit
health risks, while maintaining the economic viability of the agro-food complex for the economy and
employment opportunities. For example: in 2009 the agro-food complex contributed 9.9% to the Dutch
economy (50.7 billion euro) and 10.2% to national employment [42].
What some see as a problem, others see as a solution, indicating the complexity and ambiguity in
the debate; e.g., over-use of antibiotics stimulating the emergence of resistant microbes versus safe-use
to prevent zoonotic diseases [43–45]. Interventions to decrease health risks and increase health benefits
can conflict with other values that are perceived as equally important to human health. For example:
a large industrial farm with a closed system of breeding–producing–slaughtering in an industrial area
could carry very little public health risks [30]. It might, however, meet little understanding from those
advocating animal welfare, defined as ‘allowing animals natural behavior’ [46]. Some promote
alternative (small-scale) husbandry systems where animals and humans are in closer contact.
However, this ‘biological or traditional farming’ might involve more public health risks, for example
due to the potentially increased presence and transmission of zoonotic pathogens [30]. These risks
might be better accepted by some, because an alternative farming system would be more in line
with other personal values related to animal welfare, spatial planning, and perceived sustainability.
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There was limited literature on societal concerns and risk perception related to animal husbandry in
The Netherlands at the start of the project [47–51].
2. Materials and Methods
Stakeholder concerns regarding the development of IAPS were explored using two data sources:
(1) analysis of publicly available policy-oriented documents, and (2) interviewing selected stakeholders
involved in discussions about IAPS and risk governance. Following Brugha and Varvasovszky [52],
Bryson [53], and Reed et al. [54], we defined stakeholders in the societal debate on IAPS as:
‘every person or organization who/which can influence discussions about the future of IAPS in
The Netherlands for example through research, policy development, or mobilization of others’.
2.1. Assessing Stakeholder Concerns in Policy-Oriented Documents and Semi Structured Interviews
Documents published in the period January 2008–July 2011 were sought through Google scholar
using the keywords ‘intensieve veehouderij en volksgezondheid’ (intensive animal husbandry and
public health) and ‘megastallen’ (megafarms). Additional documents were identified using ‘snow-ball
sampling’ and recommendations from interviewees [29–33,43–46,55–57]. Finally, two letters from the
Ministries of Health and Agriculture to the Parliament were selected [58,59] and a transcript of the
parliamentary debate on IAPS and health [60], as these political documents reflect societal perceptions
and value judgments.
Semi-structured interviews with a purposive sample of stakeholders were conducted to better
understand the argumentation, values, norms, and emotions involved in the debate on IAPS in The
Netherlands. The IRGC differentiates four classes of stakeholders: political actors, business actors,
scientific actors, and civil society groups. Fourteen stakeholders within these four categories were
identified, based on their familiarity with the debate about IAPS and health in The Netherlands:
members of national advisory boards on the future of IAPS, authors of policy reports relating to
IAPS and/or expressing opinions in the political debates on IAPS, and experts in risk governance
of environmental health risks. Ten of the 14 identified stakeholders agreed to participate: three
professionals involved in public health management at the local and national level, four academics
involved in different Dutch national advisory boards on public health and safety (veterinary medicine,
environmental epidemiology, general practice, environmental policy), one representative of the
agricultural industrial sector, one policy officer at provincial level, and one politician at national
level. Four interviewees were also co-authors of policy documents included in the document analysis.
Three selected stakeholders refused due to time-constraints and one stakeholder did not respond to the
invitation. A semi-structured topic list explored: (1) the perception of the debate on IAPS and health,
(2) argumentation, values, norms, emotions, and interests involved in the debate on IAPS and health,
(3) thoughts on ‘the way forward in the discussions/risk governance’, (4) perceived responsibilities
in the risk governance process, and (5) control question: personal views and feelings towards IAPS.
The one-hour interviews took place in May–August 2011, were performed by one interviewer (first
author), audio-taped, and documented with (Dutch) transcripts. Interviewees signed an informed
consent form. Maximum care has been taken during analysis and reporting to keep confidentiality for
the participants.
2.2. Data Analysis
Analysis of the documents and interview transcripts followed the principles of the Grounded
Theory approach [61] and focused on the identification of stakeholders, argumentations, overarching
themes, and selection of qualitative text quotes from interviews as narrative reflection of key
elements in the debate. The different themes were listed (see Table S1 in Supplementary Materials)
and subsequently assessed using the HSE framework [13,27] and the Mansfield framework [28].
The interview transcripts were read again by the interviewer and an independent sociologist,
specifically looking for citations grounding or contradicting the identified themes. This coding process,
Int. J. Environ. Res. Public Health 2017, 14, 1534 5 of 16
also assuring reliability of the coders through double review of the full transcripts, provided a high
degree of consensus on the inducing themes. The first five or six interviews consequently revealed
new stakeholders, concerns, arguments, and values involved in the debate. The ensuing interviews
confirmed the variety of concerns, arguments, and values involved without revealing unexpected new
stakeholders. At this point the researchers collaboratively concluded that saturation was achieved and
the main findings were summarized.
3. Results
A large number of stakeholders were identified, summarized in Figure 1.
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It shows a crowded landscape of stakeholders with varying responsibilities and interests.
They interact on different administrative levels and on different issues (Figure 2), causing a complex
and dynamic set of arenas for debates.
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The document analysis and interview transcripts show the complexity of the discussions
about IAPS and health due to the amount of interrelated issues, perceptions, and values involved.
The debate on IAPS and health has been characterized by the interviewees as “scattered”, “diffuse and
amorphous”, and “better if had taken place at the start of the expansion of IAPS”, but “not bad as all
the concepts are getting on the table by now”, even though “it is unclear what we know and which
choices we can make”.
The structured map (Figure 3) summarizes the stakeholder concerns derived from the documents
and interviews. It combines the known determinants of risk perception (likelihood of occurrence,
impact, trust, dread, choice, inequity) and specific drivers influencing the perception about IAPS.
Among these are: the perceived lack of collaboration among risk governors, contradictory information,
lacking leadership in complex discussions, weak self-regulation, weak external regulation of the
agricultural sector, perceived poor practice in history (economic interests prevail), willingness of risk
governors to respond to stakeholder concerns, and unclear (aims of the) risk governance process.
We concluded three over-arching themes (recognizable by different colors in Figure 3), believing
that acknowledgement of these themes in the discussions can potentially support (public health)
policy development:
(I) Concerns about health risks related to IAPS (risks);
(II) Concerns about the industrial agricultural sector (activity causing risks);
(III) Concerns about the management of health risks related to IAPS (process of risk management).
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I. Concerns about health risks related to IAPS (blue in Figure 3).
The most frequently mentioned health risks were zoonotic diseases and fine particles in the air
(current risks), rapid emergence of pathogens resistant to antibiotics (future risk), and sensitivity to
chemical substances, bad odor and sleep disturbance due to noise and light. Interviewees emphasized
the high degree of scientific uncertainty related to risks originating from different forms of IAPS
(e.g., visibility of the risk, likelihood of occurrence, level of exposure, impact, vulnerable groups) and
applicable risk reduction options. The precautionary principle was frequently mentioned as the main
argument to take additional control measures in the absence of scientific evidence. Most interviewees
recognized that other concerns (e.g., about animals or spatial planning) played a role in the perception
of health risks.
“You should gain knowledge, not only led by emotions like a large farm is always bad,
a small farm is all ways good, biological farming is always good and bio-industry is
always bad. It’s an important question: what is good or bad?” (Public health advisor at
national level).
“The d scussions are so entangled, that only a broad answer [addressing all concerns] will
be convincing.” (National politician).
II. Concerns related to agricultural industry (purple in Figure 3).
Many concerns expressed in the discussions about IAPS and health are in fact concerns about
the Dutch agricultural industry and its relation with animal health, animal welfare, landscape
infrastructure, livability of rural areas, the high density of animals and humans, economic sustainability,
concerns about environment, ecological sustainability, and ethical concerns, as listed in Table S1 in
the Supplementary Materials. Fewer people are engaged in and dependent on agriculture in The
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Netherlands than before. They are less in contact with animals and, if so, are mainly on small-scale
farms for recreational purposes. The appreciation for the agricultural industry declines and the
alienation of agricultural practices and products increases. This can also influence the perception of
the large-scale agricultural industry in The Netherlands.
“ . . . for local residents it is ‘I don’t want to live next to an enormous farm’, walls at which
I am suddenly staring, all the transportation of manure, soy . . . it’s about the character of
the landscape and whether the Dutch rural areas should be allowed to further urbanize,
industrialize.” (Environmental Epidemiologist- advisor at national level).
“ . . . it’s changed with large industrial complexes for which people have no positive
feelings, none at all. People don’t see the farmer any longer, only experience irritation . . .
It leads to conflicts.” (Public health advisor at local level).
Interviewees also addressed the reputation of the industrial agricultural sector influencing the
risk-perception. The industrial sector is perceived as economically driven and characterized by large
closed farms, decreased animal well-being, and ruining of the landscape. It contradicts the romantic
view of ‘cows grazing green grass in the fields’.
“If there would be a health problem related to the biological animal husbandry,
that wouldn’t immediately mean that we don’t want it anymore . . . we love it a little
so to say . . . but big farms we don’t like at all, it’s industrialized . . . not transparent.”
(Veterinary health advisor national level).
“If people believe that you [farmer] are inaccurate with your animals, they will also have
the idea you are not so concerned with the public health.” (National politician).
III. Concerns about the management of health risks related to IAPS (green in Figure 3).
We recognized a third class of concerns expressed in the interviews, not directly related to
health risks nor the agricultural industry, but the governance process. Interviewees were unclear
about the responsibilities related to the management of health risks of IAPS. This includes initiating
research, taking precautionary measures if necessary, and developing policy around IAPS for the
longer term. This is surprising, as one would expect from key informants, involved in many of these
discussions, to be sufficiently aware. They, however, expressed uncertainty about the responsible
actors (government or industrial partners) and the main values for policy-making (human-, veterinary-
and environmental health, economic risks and benefits). It appears to be unclear who is currently
taking the lead in the discussions and policy development.
“We can structure the animal husbandry exactly as we want in relation to [animal]
well-being, health risks, risk-acceptability . . . but you have to make choices . . . it is
important to speak with all partners involved in IAPS . . . supermarkets, industrial
chain coordinators, milk factories, all multinationals . . . it’s complex as we live in an
open international society . . . it is only possible if government is also involved in these
discussions.” (Veterinary health advisor at national level).
“Government will be addressed [in the discussions] and should have a state of the art story.
It should emanate expertise and understanding; have an ear for the problems perceived
in society. This combination is not easy, but I think it has high priority. Because it creates
trust and this strongly influences the risk perception . . . . This does not only have to do
with communication, but whether you have organized things trustworthy.” (Public health
advisor at national level).
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Even though it was not the initial aim of our study, we recognized the reoccurrence of the concepts
of ‘uncertainty’ and ‘trust’ within the three overarching categories, addressed by most interviewees.
Table 1 therefore summarizes the main classes of concerns (health risks, activity causing the risks
and the risk governance process) and the questions to be addressed, focusing on decreasing the
uncertainties and increasing trust.
Table 1. Differentiation of concerns involved in the debate on IAPS and health.
Uncertainty/Lack of Clarity Trust
Concerns about health risks
related to IAPS (risk)
Which risks?
How large are the risks?
Which options to decrease risks?
Now and in the future.
Is there (easy access to) trustworthy
and sufficient information on risk
and control options?
Concerns about industrial
agricultural sector (activity
causing risk)
Alienation from animal
husbandry; (perceived) lack
of transparency
and visibility
(How) do industrial agricultural
partners and/or governmental
actors put public health interests
before economic interests?
Image/visibility of partners
Concerns about risk
management (process to
manage risk)
Who is responsible for (which part
of) the risk management?
How is responsibility taken?
Aim of risk management?
Does the right actor feel responsible
and show responsibility?
Transparency/visibility of risk
governance process.
The interviewees suggested several activities to decrease uncertainty and increase trust among
stakeholders. One common suggestion stands out: a shared research and policy agenda for (risk
governance of) health risks related to IAPS, developed and presented by all governmental and
industrial agricultural stakeholders involved. This suggestion not only emphasizes the desire for
more research into health risks, but also explicit leadership and clarity around responsibilities in the
complex discussions.
4. Discussion
Our aim was to apply insights on stakeholder concern assessment—as an essential component
of risk assessment—to a dynamic and complex societal debate in which ‘human health concerns’
are frequently voiced. At the time of study, there was limited scientific evidence on the relationship
between IAPS and health in The Netherlands [8,29,32] and these results themselves became subject
of debate [60,62,63]. In such a politicized context, the importance of adequate framing of the ‘issues
at stake’ becomes even more salient; ‘public health risks’ can easily become the ‘shared argument’
among stakeholders while covering other primary concerns. We explored the stakeholder concerns
involved in the societal discussions about IAPS and health in The Netherlands, a discussion also
ongoing in other countries [64–67]. Using a rapid and relatively low-cost approach, we identified
a large array of stakeholders and concerns related to human-, animal- and environmental health,
(economic) sustainability, spatial planning, and the risk assessment and risk management process.
The variety of concerns, arguments, values, and stakeholders involved in the discussions about
IAPS and health shows that IAPS in The Netherlands should be approached as a systemic risk [1]
with appropriate inclusive risk assessment and management processes. There are risks that can
lead to loss of health and there are concerns that can lead to loss of wellbeing, which the World
Health Organization among others includes in its definition of health. Some concerns appear
to be fed by a lack of trust in government institutions and the agricultural sector and a lack of
clarity about the risk governance process. This leads to people voicing ‘health’ concerns in order
to reclaim more influence over their living environment. If unaddressed and of main interest for
powerful stakeholders, these underlying concerns can become implicit obstacles in risk assessment,
taking away the attention from the development and implementation of risk reduction strategies.
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Explicit acknowledgement of the varying concerns can support constructive dialogue, including in
depth exploration of action perspectives.
4.1. Advantages and Disadvantages of Our Approach
A low-cost approach using publicly available policy- and political documents and interviewing
a small but varied sample of stakeholders can support initial identification of stakeholder concerns.
We recognize the risk of interviewing a small number of interviewees (risk of selection bias) and
acknowledge that interviewees provide only revealed truth, i.e., the information that the interviewee
is willing to share and ‘personal construct’: the situation seen from the point of the interviewee.
Stakeholders will attach different weights to different concerns. The initial stakeholder network
(Figure 1) calls for further analysis, including the perceptions, primary and secondary interests,
political tactics, and impact of stakeholders. Such an analysis was beyond the scope of this project
but is relevant for future public-health decision-making. We also acknowledge the fact that inclusion
of societal concerns in the risk assessment process has advantages and disadvantages [17,27,68,69].
Explicitly addressing stakeholder concerns, in some cases through involvement of stakeholders, in the
risk governance process can possibly prevent high costs from regulations, unnecessary research,
and political damage. Through constructive dialogue, it is supposed to support the development
of action perspectives and increase trust among stakeholders. On the other hand, it takes time and
integrating public perceptions in risk assessment and management should be done with caution,
to avoid (perceived or unwanted) manipulation of the perception or the process.
4.2. Developments after Our Study
Our study was a ‘snapshot’ of the debate at that time. Several developments after completing our
study support and strengthen our results.
In 2013, two years after our study, following stakeholder deliberations [70], the Ministries of
Health and Agriculture invested in multi-disciplinary research into the health effects related to IAPS
and initiated the establishment of a national Knowledge Platform on Animal Husbandry and Human
Health [71]. The Platform consists of seven organizations with a shared aim to ‘collect, assess, appraise,
and disclose knowledge about animal husbandry and human- and veterinary health’ in State of
Knowledge papers. New scientific evidence related to health effects of intensive animal husbandry is
discussed in this platform and made publicly available in language understandable for non-scientific
professionals, to help these professionals address questions and concerns of citizens, farmers and
entrepreneurs, and politicians. The first series of State of Knowledge papers focused mainly on the
health risks and the activity causing the risks. Professionals welcomed the papers but also commented
that they lacked risk management and action perspectives. Professionals can address their questions to
the platform, of which the secretariat is positioned at the National Institute for Public Health and the
Environment (RIVM). These questions focus on the same three overarching themes: concerns about the
health risks related to IAPS (risks), the industrial agricultural sector (activity causing risks), and how
to manage the health risks related to IAPS (process of risk management).
Members of the Platform are occasionally invited to local stakeholder meetings in regions where
discussions about the expansion of farms or the establishment of manure processors are ongoing
between inhabitants, farmers, municipal health services, and representatives of local governments.
The goal of the Platform in these cases is to create comprehensive questions and answers (Q & A’s)
that connect to the questions and concerns in these local discussions. These Q & A’s are then discussed
with the local stakeholders to improve them so that they can be used in equal local settings elsewhere.
They observe a shift in themes during the meetings. At first, the discussions concentrate on the health
risks and the activity causing the risks and what the available knowledge means for the stakeholders.
After a while, without necessarily agreeing on the new development, the discussions shift to how to
manage the (concerns about) health risks and how to give inhabitants a sense of control over their
own environment. The patterns in questions addressed to the Platform and the observations during
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regional stakeholder meetings are in line with the classes of concerns which we identified in our study.
Other researchers have also recognized the array of frames in the societal discussions and the need to
scope the discussions in the different policy arena’s [72]. Research to better understand stakeholder
perceptions to support constructive dialogues has recently been initiated [73].
4.3. Are the Three Overarching Themes Relevant for Other Environmental Health Risks?
Conclusions drawn from a small study like ours are exploratory in nature. However, from the
literature on anthropogenic environmental health risks and our operational experience as public health
advisors, we recognize the three over-arching classes of concerns: concerns about the health risks,
concerns about the activity causing the risks, and concerns about the risk management process. We also
recognize the triggering role of ‘uncertainty’ and ‘trust’ in the social amplification of risk. They appear
to be influential drivers in societal debates about varying environmental hazards and public health
risks (e.g., new emerging chemicals, low frequency sounds from wind turbines, electromagnetic fields).
Trust and uncertainty are known to influence risk perception [12]. Uncertainty appears to be related
to the lack and interpretation of scientific evidence, but also to the activity causing the risk (often
industrial practices with economic benefits) and the risk governance process (often dispersed among
public and private actors). Trust also appears to relate to the visibility and transparency of the activity
causing the risk and of the risk governors, their responsiveness to societal concerns, their perceived
ulterior motives, and their expected influence on emerging events. ‘Trust in response’ not only depends
on trust in the risk managers, but also on the preferred action perspectives in response to uncertain risk
problems [14,74,75]. The latter relates to the different expectations stakeholders have about the possible
and necessary influence to decrease environmental and health risks related to IAPS, including feelings
of ‘blame’ and ‘shame’ (accountability) [15,76]. The alienation from agricultural activities and animal
products does not help to increase trust in the industrial partners. As Scholz and Siegrist state: “In the
absence of sufficient knowledge, trust and affect are important heuristics that guide our decisions” [77].
The policy officer at provincial level also articulated this notion clearly:
That’s the challenge for the industrial agricultural sector, to work hard and get the trust back
. . . people need to trust that they have enough attention for public health, animal welfare
and environment . . . if only two or three free-riders [who do not follow rules/agreements
for the sake of their own interests], a few newspaper articles and you can start all over again
(Policy officer at provincial level).
5. Conclusions
To effectively assess and manage environmental health risks, stakeholders often need to act
collectively. Stakeholders vary in their desire to act due to many factors, such as knowledge,
risk perception, interests, and worldviews. Identifying stakeholders and the ‘issues at stake’ are
essential components of integrated risk assessment, recommended for the risk governance of systemic
risks like IAPS. We presented our rapid and relatively low-cost approach based on analysis of publicly
available policy- and political documents and a small number of interviews as an initial step in
understanding the stakeholders and their concerns. It appears to be useful for the governance of
environmental health risks (at least those related to IAPS) to differentiate and acknowledge the concerns
related to the actual health risks, concerns about the activity causing the risks, and concerns about
the risk governance process. Specific attention is needed for the concepts of ‘trust’ and ‘(scientific)
uncertainty’, which appear to play a role in each of the three aforementioned themes and are known
triggers in societal debates. We argued that our findings, in particular with respect to the structuring
and untangling of different kinds of concerns, are relevant to similar debates about environmental
health risks in The Netherlands and other countries.
It will remain a challenge for environmental and public health risk assessors to maintain the
trust of stakeholders through sound risk assessments and effective science—and risk communication.
Our approach to stakeholder- and concern assessment can support environmental and public health
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risk assessors in two ways. Firstly, to initiate the necessary stakeholder deliberations by creating a
shared understanding of the variety of issues at stake and through definition of shared ambition(s)
for collaboration. Secondly, the issues summarized in Table 1, can guide experts—often focused on
specific risks—to also pay attention to the overarching themes in order to develop and implement
effective action perspectives. This widening scope can contribute to drafting a comprehensive research
agenda decreasing uncertainties, to exploration of action perspectives including the development of
innovative risk reduction strategies and support risk communication by targeting the messages to the
main stakeholders, their concerns and information needs.
Integrated risk assessment and subsequently risk governance of environmental health risks can
be further developed through:
(1) Application and evaluation of rapid methodologies to recognize stakeholders and concerns
in societal debates. In addition to the approach reported in this paper, this can for example
be done by analyzing questions posed to (public) health services and knowledge platforms,
discourse analysis of publications and stakeholder dialogues, quick scan surveys, and (social)
media analysis; and
(2) Understanding the determinants of ‘trust among stakeholders’, ‘trust in information’, and ‘trust
in response’; and
(3) Application and evaluation of analytic–deliberative methods for stakeholder involvement
in environmental health risks, which are often characterized by large actor networks and
thus a rich variety of knowledge, perceptions, concerns, interests, worldviews, and preferred
action perspectives.
Supplementary Materials: The following are available online at www.mdpi.com/1660-4601/14/12/1534/s1,
Table S1: Concerns and Values Involved in Discussions about Intensive Animal Production Systems in
The Netherlands.
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